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Abstract of JP1 1283627 

PROBLEM TO BE SOLVED: To provide a 
lithium secondary battery of a high capacity, 
having a long cycle lifetime, and a method for 
manufacturing the same. SOLUTION: A lithium 
secondary battery comprises at least a 
negative electrode 301, a positive electrode 
303 and an electrolyte 307, in which an 
oxidation/ reduction reaction of a lithium ion is 
used for charging/discharging. An electrode 
having active material which has at least an 
amorphous phase and 0.48 degree or more of 
a half-width of the peak at which a highest 
diffraction intensity appears at an X-ray 
diffraction angle 2&theta in an X-ray diffraction 
chart representing the diffraction ray intensity 
at 2&theta and which is composed mainly of a 
material including one or more elements 
selected from a group of cobalt, nickel, 
manganese and iron, is used as the negative 
electrode 301 and/or the positive electrode 
303. 
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5) a^Tyf-^AZLftttnajESfttf/XttaSfc: 

HP^y^A^:*y^SM^7E^££tS 
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m^tiiweazis^x v^j*wu?>mmztti.xm 

[00 29] wit. «Wfc*«fc:^gttfc**««k 

Ktm com v % <c»ti * n&iz v * -c © y * ? a 4 a y t sl 

%tt&mz^<£& t%hmr tJi. mmfwm^tyti 
fzwm<,z&\^x±m?>mm)~~®e>£x imtz-th^x- 

ba^/ub. -y^K -?ytfy. &fr$>M 
"0^J*mW<vtt6tMBi&Wzte\^xvi-??J>.W\- 

commizK tr «wfcWte^sttt * **w" t 



[0030] ±Ky f">A-»c«fft^)^afc«Ri&f t=s 

btchtf®. ttdi±mv^^-immcommRm 
wzmmsmMwm^btL&mmiz&^x y 
ntomzttLxm&<t-¥mz^m&b%&ttmb txm 

tz. mtM*mMmb8.fBLK*).nMmz®ML%^ 

[0031] ±uo+v&-<m&coffis&Rmwzm 

b%2>mAbvxcr>&mtt®bLx\z. wmwamw 

&%l>coWft£L\\1if£L^mitbLXi3.. Vjt**^ 
>7A, T;PS--7A. -?yiiy. SIS. ? nA, ^. X? H 5 
-7A S rm'rt'K --y^, ffilB, Stf±IB 

[0032] ±tey^"7A-<X«?fi!^5Efe«KJ^ 

^^ssvs^w^fflv^^ismfli^fcv^T y *?aj2w 

V%. »^LV%««i;tTii. 3y\'^h. X 

[0033] ±mvj-v&-&m&<vj£mMm'¥izm 
wss¥aMi} { m^^ixtmmiz}i^xmM.-it^mz^iSit. 

b%&tfmbLXit. +T»;*1r3.y73"j9*?T J e.^\'y 
77v?mco*;-Xy7''7v?Z-ktsft£km£m. 

•tf-u-yy 5 y rmoA-xy? 1 ? -y^it—d^wfi 

y-7*?uy*-y-b'bZWX\ %8m<V$m*WL 

mrz^zmirX^h. ±iB3A^h> - y^ 

7? y ^ J: 0 1 A# ^x^V^-^f^iil. <7)-Cp< ^~ 

[0034] ±iey ^-^A-<x«?fi!o^scmRi5 
wz^mfflmwm^htihQmz&^x y 

<m9lzHLXWMt¥mz^fe®.b%Ztt®b LTffl 
V^^#W^tLT{i. ^r«/^x>'^>yi7 J ?»T-fe-7 v U 
y^^'y^^^-^yy^ y^S-irtf^®^, ^ 
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LxmiRLxm^&ZbtfX'ZZ. 

[0035] iM')^^-dmM<r>mmM.m^zm 

4. jy^wwi. M&&mv>mmi&. &m&. ;\nyy 
imm. tmu. mmm. mtm. m*m. mm. 
mm. *gHbft. T^n^isvmzm^ 

hZ\btfX'%&. Zixt><7)MZ&m7vmtLXi±. Mz. 

«r. uftmzti&h&\*tmtt-t?>7tmx'h&kz.?> 
co. sc.y, ^y^y-f h, r^^-y-f Y, n, zr, Hf, 

V, Nb, Ta. Cr.Mo, W, Mn, Tc.Re, Fe, Ru, Os, Co, R 
h, Ir, Ni, Pd, Pt, Cu, Ag, Auj&«P*f £>ft4 . 
m-W^mm\Xhhri, V, Cr, Mn, Fe, Co, Ni, C 

u-hmmzm ^ £*u> . z<dxo %mz&m<\t&#tiz^ 
wtia. ttmtz&nmizm^^mA (mmttm) z 
#m Lxmm lx m^&zt 4 . 
[0036] &tz. ±mv^j>z&mm<Dffi$(mzu& 
wzmm&mntfm^^ti&mmiz&ux v*vj»w\- 
(rffl&iznLxmmt¥mz^>&k*j:httftb txm 

v*4. &JR££-tMb£fti: L--m. ttSWb^WfclE&m 

mzKLx&zmti.zft^mitfis-tLwztut. m 
^.it^mzmmmmzMLx^mmw^ttn. «v> 

-U— YRTffJ V9—ij—V~ YX% hfrhXhh. 

9 >. IB. A'f^A, * 'J /fy, #c^<^bft^8Hb 
ft, »fc!»*a«Wf £>*U *f«i2:3:4m»;:fl§^4*m 

(*gft**m) i^LTa^L-cfflv^it*^* 
4. 

[0037] — ttff ( b ) ti. ±i£ Lfc X^EJjFftC 

miz&^x «j j^muo^mzM Lxm%.tt&fmz^ 

&14fc£4W4t<OS£tt£*Sft«i UT#*-*t>*> 
T, ±IS4 ) XJi5 ) (O^STUf-^A-^mcOftS 
K58JB£*t4. tf>*>4^SJ£*fj£-t4*£f*:<±. #2 
L<Ji. &JR^&t/l^a^3Sift$*i4^3r<i:i»- 

imKfcwzmmwmtfm^hfi&mmz&^x 
^^m<r>mmzMLxm^.-it^mtz^m^b^hmm 
zmmzw)ui,xmi!rit-tz>c\bt,zj:<omt>tLZ>. z.n 

mm (a) xmwLt:i%>izbmmz. jM<?>mmt 
^mz^^Mm\±\mmnx^m^.^m<nm 

WCKlfc LX. Z\ cO^ft®c0W^<7)^a®cOgP^5: S'J«0 



[00 38] ±S$L£.kd&1*lHb£i8ffl-f 4fc. «S 

•t &4 *fc^W£»&;h.42HMt« 

9—J]—\s- h Riff 4 V9—*]—\'—YX'% 4+M V 

LT^mtt<0*>4*m£fflV^xH:, »R«{c»S>*t4 
#A*ffl£W?-4<fb£'ft U^A-ftm 

4/&-e*ftiJ-e*4. 

[0039] MM ( b ) Ji. U *"7A«jfi«>%ft 

«Rj!e4>^*iv vt u -i-Ty&mmvsmztt l tm^b^ 

« fc^FiSti: i: =S: 4 b <^.^W * t f 4 JSft W*» 
^^•4m«li:L^C:i:T\ mm5im*iz&mM<v^% 

[0040]«i(b) lcfflV%4^^ B Wa5:*-r4^ 
«s$r#4^:i6^ H %©<oajlD!S^i: UT(±. »4 L< \i 
»J f"7 A^f jj-y £«£tf fc^WKf? A 1 1 < \±WM«!Wfc 

smtt®. msiit¥%.mx'Vf7J*b-&&fc-t&&m. 
mm-fk^sis-r-uf-^At^-fbt^v^jg. uf-7A 
H yf-x-u-hmtTJ y?-*-u-YX'Z 4 

-fb-^ft ^5rfflV%4Cli:^T^4. 
[0041] ft«cWC<i. LT«u 5^H 

1-*7J»bis±teth&mbLXli. Al.Mg.Pb.K, 
Na,Ca,Sr,Ba.Si,Ge,Sn,I n^*^ff^> 

TNi, Co, Ti, Cu, Ag, Au.W, Mo, F 

e, Pt. CrmWfbtli. ttz. vi-v^^y 
yf-H-V- bRVfJ yf-t-U-hTZ 4 

ft. BE-fbft. «l«l»*«Wffe*i*. *WJttT{i. 
U^-^Af-^yil-fbft^U^-^A^^NVPbg-fbft ( L i 
3-xCoxN) . Uf-^A-a/^bv^^A^b 

[0042] mm (b) (C*3V%T. ^a^tasr* 
f 4S-^Sr#4 Jty>cO 'J *-»7 

<mm,ztt Lxmf\^mz^m i &bts:htt%\b lx 

«i. ±l^ H 3 B«<oaj^iI«i:tiS=5r47C^^. 

we*o-c. ±^t^««i ( a ) <7>sft«wfttf>mffi 

T«m-fb^WCTvSttt=5r4«WS:. *ffiSi:^:4«ffitc 
fflv^fl4«^«fi[^#mLT. jSS^LTfflv^ 
ii:**-C#4. 

[0043] #tC«S6 ( b ) T'{±. Uf"7Aja*K0lMt 
t=»LT««fl5¥Wfc:^8Sttfc'5r4*mfc:. Uf"7A-f 
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[0044] «S (a) »V (b) tfSSWtOU 
.teowc, EnB*#«[LT»«teSKW-4. 

[ o o 4 5 1 0u« , *sft««s8<o^« (Jiia-fb-^ 
®) corns, mi (a) izTfrt ia^aiwteisats j F 

T*4iSB*^«^6*4JmateSBIjEL< -f 
[0046] iflteStLT, «S ( a ) XJi ( b ) Tffl 

v , isii*^<o$§^tf>#Bte** t-c w*. tnwix 

^/^-S-ft-^LT^SC t tei -?T#^ix^ B B B «ig 

1(b) cr>£ d=ar«»*«THH ( c ) <DJ: 3 te^&HJ 
=5:=5r«.®0^-?2*^^iiS. y^"7A4;* 

^»te$:&. 

[0047] ^tesfcfc, lESvSWirteouTte, miWS. 

n&ihffimcDcmjjfttfWts. alter-* y?-*-u- 

crmcn^mxhv^zii^x^mm^^h. zcotz 
«>, mmwznmt Lxm^&*%£. jewswk'wj 

[0048] £*ite»LTJJ^MWffl£*3rLfciE 

Tomtom, v?-*?^ *ycv< yf-x-is—bms 
y ?-*r-U- h te J: h WHmm. J: &x M^*# 

[0049] Hl^te*^te*3(tS^^ H B «ffl$rW-rSvg 
!$>Ba>£>flSj£$ft6mffi ( a ) RV/XiZ ( b ) £(31* 

k, Vft^WKEffl^S^i. MitfiESiSftK 

zmt Ltzmmzi&->xw.w-?h. 

[ 0 0 5 0 ] *BMk--y^k*IWby f-"7A£^«y* 



jEfiKSft«i:LTfflv^. zcojEmm^mizr^i^y 

/77^2 Ow t %fln;tJt ktfjtesgtetfy 7 -/-fkt'^y 
2 8 0 0 XlXim® LWV7i -X^t/J^#: (AjIII 
iffi (^om®^«{iMiS'i'^^&fl^--I.M B B B ®^ 
0l^te*fLT¥jfite3: -!>«£«*£) S^LT^S) £ 

ymMthb. -eco&m^ttfi, jwiuia6»4vaf«E 

[0051 ] Cttte«LTJJaT'#SSt^fc<Oi:|Sl-co 
*S B B B fftf>- y *vHK »J 8 0 w t % k T-te >~7 

77?20wt %&mM.X—/l'$. yPtfteSA U , 15m 
mcr)XT-yixX^-;PS.t'Ti:g4 cmiO^flSrfflV^ 0 
KiS[4 0 0 0 r p m, *g-£B$f§j 1 ^c^bfrT-^*-^ 

>J f-7Ai; r-fe^-W'VT'^ -y ^^it^^xgiiiiw 1 ^ 

ut&mt Lx^higzmmx'% ft. zcoit&mazG 

^1.--/^^ 7Afc 7-fef 7 

IZ . ±iagBlr®cO^ «y ^;HS y -f - »7 A. t PHUte^ y 7 -y 

-fbt'^ y ^ys-jntTI^Srtf . ^ffite i, . ±IEi: PI 
«tte2 8 0 0XlX1&8mLK:*V y *-X$k'l^8ifc(A 

fb>75 -y ircomsfazm^t: u^^—^Mmcom 
mcotim&mimz-tfm2tz*i-j:oiz. M4v&t> 

2. 5VtejWT*9>o< *)t$i&mz$£4tL. 
®^* { ^rv^ cixJiiEffiSfeWtefcft^il^ia^J^a 

S. ^HJ^-coy^-^A-^m^COltfii ( a) teffl 

ili (E3te-e-^2:0!lteWi(g2:^) «±. IES^SBj 
©O*^, (003) BB*4V^i (104) ffitefflS-T 

[ o o 5 2 ] *micom-<7)o^j*-<!Kmmcr> 

WBk (b) teJHl->6m®£fe«wi§^ M^tfjiSR^MB 
^(00 2)iM^ii (no) fflteffl^-r^t-^ 

X\ W(i{i0.48^l±^lif*t<, ^5:^«tefflV^ 
fcl^Ji, (200)®, (101)1, ( 2 1 1 ) Ste 

[0053] Cil^^f B B B ®fflSr^-*L^vg%®co««cO 
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[00 543 4ft, ZtLt*<£Wgcr>tf®col&i' B =FiM X 
b LTli, J: 0*$ v^j^MWfo&^A/Cv**.! fcfc 
3:4tfrt1ff£ LV>. OTOS c h e r r e r^SrfflV^ 

2 0 0 AHTjWff* t < . WcJbi* bfc J: 3 Srft 

WKSRStt =Sr 4 *m co&i=tffc<Di§£ , 4 0 0 A 
T'&4 Zbtfftt U\ ISfl^lM XcD*£ £ UT 
tt. ai%M1Ek0^ B a B «O«r-KcJt^T5 0%OTtc=5r^ 
TV^42r#W£L<. «fcO*4b<«2/3J3lTK:*-? 

[00553 

(*)Scherrer(«: t =0.9A/Bcos<9 

t : milfttk* £ 
A : X!8t-A«Djfcg 

b : xm®ifrt'-?<D*mm 
e -.mm 

[0056] *3*WCI4. ±i£^> J: 3 ( a ) Xtt 

(b) *»j^4*HHtffl*ir*-4iS»**. 
SHtlix^-J4x X"&fct& £ b **# 

4£i:tcJ: o-CH£-f 4«§£x*A^-£ffl^ 
WWiSIMtOII^FiWIt^iHI'JW-*. J: 

£ 4OTrWe*4 . 

[0057] 4ft. mm ( a ) AX/ ( b ) *>flWi0>*& 
(Cttwcfc. ±3£Lft,k3&yf-^Am^<MfcttSJS 

££if£SO#BSm££W*^T:m'>ft , ? . #Bft 
fcJrOlWfctt <W£tflM»lW*> £-?-4:fr#RjE.x 

[0058] -ico j: a*^rs*fflvvMif , jnaw^iwa* 



[0059] ftft'U 3Sa"CftflR-f43W:< •S-JR-f 4* 
i£i>£>4. 

[0060] fcjtf UiO^^MWiHRWtcSftK* 
•&jftT4i«<oaMr7Ka <«*.« 7 0 OKELL) 
W*5r<* ^ft^£l&*r£4;fiJ£&<c><f&v\ 

[0061] flfgiHSi'ey^VK^- b U ^A^jS^^Xf 

[0062] ifcWitnHRU^AiiiHR-ry/ryft: 

^.SS+T'2 0 0 <, CTl^a^-4*T\ ^^^4^ 
S«HW*t**m 4. 

[0063] ±M2m<r>n%mkzm^?>9?£ <ows. 

^v^tc-r4*t^r«8-c*fc4 . 
[0064] *jHtrc«»*-*±E*8ai. »^ 

^••r 4 i: X'fmmm±tfffi2* t . -e<oisg<D«^x^ 

4^r&tffla-r4^*-*^5^7 ; -r ^Jfe*4V^l4 
Zm^X'troZbrfX-ZZ. $t-?x 

mfohxytexx-xivTu-imizm^bixhwmzmm 

-ThZb W*imX'$> 4 KflfHNcSft&A t *i T * . 

tX±j&Ltem&>it¥mz^-iSte.b M^i: ftd- 
LTlt-&f*:Sr^4^, , ISA«*»fe^ft«B***Lfc» 

4v^i^*x^r^ro>f mzMLxmizimfffic&m* 

[0065] UITT'H4 tJ XX/ 5 »4NR LT . *Jft9K> 
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[00 66] H4(i^^^;^7-f7 f ^ v-^Ht 
[00 67]^Ux>y7b ( 103. 2 0 3)##c7) 

*ws» (102. 202) iz&KztitimA (%am 

<7)BM®2 0 5. mmft^fcT*Sttk&l>*m ( 2 0 
6)ll±i(101. 2 0 1 ) SrEW63-g-*(4HB>£ 

k-e&ttT&s u < 1 o 4. 204) a*e<gsi& 

(205) tfgHWMfc, ICWft (205) k« 

SMfc?»fc^«sttfc*4tm (206) tnm&wm 
(205) nmwizm^tt&miz^m&t 3:?>*m < 2 

06) tfftj-fcnsfcSSfU ITOcP^x^/i^f-tcio 
T^.«ffl£#3rLfc«-£# (207) lc3r&. 

[0068] i<ois. ±w. ^gP£<o*m. uns 
^^^^ i -o xwrnm^i^miMfrnMAt^mz 

fc. !ESrt#fflSWiiia^A-tS^ (106)^ 
£ & £ k T'3-a#H$U=:-r £ - k £ . Mx-lfiSff? 
#x**A-**tff IHfcfWlttlfcr*-* £ k 5U1 

[0069] IMLtemX'lt. ftlzWM ( a ) 

[0 0 70] ^*-*^/5-ff^^ttll 
If a)HB<0SS. MUBOgSm&ttOW®. 
c)&frb> dJS't^SrWI.^. e ) #B$a,&g. 
f ) ^Jirri.«^i:V^^#^^WLT^$ttS. 

[0071] aj^ao^a 

04 5 «fc 3 &flttt¥HB$lctt LT*# 3:3 



[0072] b)Jia<0§S^««5<0»«. JgR 

mcom-ibtx. w&twj. wi^^fflv^u 
vi^x. mm ^vy^^ij-tM k> mtthh. a 

[0 07 3] c)Sg'Ctfj 

ff^WiCH: iot lifrirtg* v ^*<&t 1 * 6 . 
b Zomfttk-f&mizX otSfiMLt Li 5*§£ 

[0074] ^^-^i/^^T'-f yfbmv&z 
mA<7>wivnz£hfflfom>mzh<r)x\ z<v&i>^&.L 

X&Pr*&#>Z>i2Mtfhh. 

[ 0 0 7 5 ] MIC 3^Jn^kfi*MK?)Jfc¥G2r 

. G^^tS77 ? ?—b IX 
[0076] S'C^«±±iea) osa^fcv^Tnai&L. 

Tv^ftlWtcfcW LX Pl<7)*Mztt LXWxh ti<DZ b 

x\ Tian^xmtz b wx-z -s. ♦ 

[0077] 3'C>^F=W- <w2 • r 

[0078]*^, a^JlfiMEatt^-C^C: b tfX' 
[0079] 3S'DJn3£JKa= &>* ■ r 

#!-7T. g (&t<m&&bmmmjg.<r>itm Tie 

[0080] G=a/g = &)2 • r/g 

G (jS'Mnj$Jgfc*^JnaKcolfc^) o»t LV^Hk 
LTti. 5*^2 0 0G-C\ iOif* U->«Bk L-TIi 
10K100G, Mtc»*t^KHkUT«l 0*>^ 

soGx-hh. tzfs L±&v>£ o izmm- h muzz o 

[0081] d)3i:^Sr*>ttSBtra 
«. m^mco^b V>7LXiksbZi:lrtitf%:e>%^ 

if. mm^wzb'&wmifA&iE&Mi^v&mwb 
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[0082] e ) 

[0083] mmwmx'hht§&. ^mn^m-h 

iSSLhlM;:.}: oTi&B&WBK tch b . #MHtW:t« 
[0084] ^^^-(f^ y^SrtTd 

w*-^7^ff^ vy^hz-hiz^xwAYM 
&miT%zaT7Fm&tfxmBm£8*v\.\ ate* 

comtmmmzLx. jgfc^^-^^^-f-r-r^a 

[0085] mm%b fCti, BHt&ISSL il7C#ffl 
[0086] ^7C»fflMi: LTfi> **. ?FiStt#X fc 

zztx-mtzfeMLK*). WL&zvmthzttfX'Z 

[0087] ^vS-tt^X#HMi: LXli. 7)Vtty$ 

cotfxtfnmx'b h . d^<o^^x#H^,c-rs ciit 

[ 0 0 8 8 ] WiflXT^XvA 
[0089] f )i»f 6*m 

(fgfii (a) x°<nfflto&<?ymwr>i%&) . XJi'J^A 



«tt=Sr*m (WS < a ) RtM b ) T*>«ttWtf>W«tf> 
tin,??* yr-r&zbxit&mitZfemx'* *. 
jarettarca*. 

[0090] ^^^-^^7^^^ y^TIi, 
(c*fl/CJ9**$:x*;Wf- (E) HiSfcli, ± 

is c ) ac^o^-ea^*: i 3 izmmzm^ *s*t #<o« 
&m/®.m®&mz£ otx^K-n^s. 

E = l/2mv2^J:>5Bfl4»*^<kaC «»dtl 

mmtfmmz**). v)#mm\t. mtR-t^^ims. 
xmT&x'mtz. Kt£L®.?&kLxi&. (ft 

«« B att^^S^ 1 / 3 JUT. i 0 0 
^L<(il/5UT* i **raT-a^. — iBSMIS^Wfc: 

Sril*-?.^. $>|,V^iJbl52«!SeUb«7)M«m5r^ 

x. tztmiz&m*mmftmf*%i£m<7>mmtmzm 

izLtzi^£K)1*Mnifctffa±.-t&V>X18-&Li\ ; <ffl» 
fc^^^;P2/5>f r VXLT » &m, s $>8mtt¥AX'Wt. 

*. %wK<ommz&m'$>8&mmtfimztiti 

[0092] 35t=» ^a-^5-ff^ >-^T^b1« 

x-u—hMf'r-jyf-t-i'—hX'Z&yj htfm 

*LX®Mtf*;Z<%:Z><VX\ KCJf ^ 

*y-tf\h& : >\,z*j}-i])i'7HT ! 4 yyti&zhtztp 
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tub V ^Mk&W$*m\\ LX^hZb\,z£->XW& 

cvmm-mtzmh zbi>x°%&. mm y 
ftt.Ltii, imwfa. mm. mm. mm^. r>v 

itmm&tf&v. imx'bh. y**.Mfca»£ 

WmWHzW^K^ZtzMz. ^^-*;^7>ff^ 
[0093] y f-^A«M03«Sc«Rf5+{cS^vS!H5« 

mzte v vc y ^j^wmwizn lx «wb*«tcT 

SWl^WtC^^fc£S^«9»ail*i: LT 1—5 0% 
<0Kffl* t »*U<s <kO#£L<{il*»£>2 0%. 5g(c 

i: T 1 *^ 1 0 %cD^H*U 9*f£ U v 
[0094]-*". *^C7) U A-<J^?fi^S&cO 

^©T-ti. ±ie^©i ) nnmrnnnmiz. mm ( a > 

&tM b ) £W<0**£?)«ffi£fflVK 7&©2 ) x 

OffifliKkL-Cs ISflfltCft-j-C. JWWOttWCUf- 

mwnA&m®mzm^&ztwx'%2>. zom. 

Mco$.M{k/<1-iSV£.t:m^&Zbi>X'Zh. 
[ 0 0 9 6 ] ^©2 ) Xit4 ) x°<D*mm<o]Emiz}5^ 

xit. zommtLx. ttmmv>im&mnL®. m 
&&mmm. v+vA-mz&mwMV®. xitv^ 
j±-mmLmwM&-®mizm^&$>tiz. ztthco 
mmzmymtLxit. m*.a. mmtz&k*>6M*f 
a*^rr«7afcft*kc*<o, sc,y. y>?;4 y, 

TV^JA Y, Ti, Zr, Hf, V, Nb, Ta, Cr, Mo, W, M 
n, Tc.Re, Fe, Ru, Os, Co, Rh, Ir, Ni, Pd, Pt, Cu, 

Ag, kvtfmf t>tih. mz. m-Tm&mmmx'$>&i 

i. V, Cr, Mn, Fe, Co, Ni, Cutfim.X'h& . ZCD®. 



[0097]^ ±EiElia^mfliOvS%»c0WS{±. 

Hitt&w&ftfsmffiiwztiL Lxmi Lxm 

C 0 0 9 8 ] ±&Ltz «fc 3fciStt«£fl§^fc*« ( a ) 
(b) cofl^SiL 3.te-Z<Dm<7)9M<r>im. mzz<r> 

[0099] ««fWlRVfWt)Sra)*lftBB<0-»CWl!l 

tcfcttsmsi ( a ) < b ) „ znokconmi, mm 

X'$>&. Z(7)m&cr>ftWmbLXte. JMLfzXdttt 

mx.xf%mMwzmibmzmar Lxntz<<-A yz. 
mnft<mm±izmifi-r&jjmmtf& zz xm& l 

tmb Lx&m. mtfmmnmm&tm^tfmm^ 
mmmm*mvii.%<xi>&^i)K $>&v> 
i£ttR*<mx'%2>. mmsmbLxit. mm. ^ 
-?-tmitt. x?v->m\mmzmmx'Z&. 
toioo] mmizmm-i- zmmmmmb lxu. m. 

x.^-isy*?#vy°WU>&b'<7)#V*\/7 4 y. XI* 
[0101] *tJ. S«« J «aBWSE<»>JBtm»*V^i 

mmiz~o^x\$itmz-r&ift. mcz+ttftitzhm 

[0102] mmoM'mm*. ftmm&commBUBxin 

zmv£?&&bz&'>x^z>. Lizw-ox. nrnoMM 
ftZM&tt-zmmbi-xte. mmm^K. fr-o. nm 
RiE^vStt (mm*xn&&M-fx7ffim. mimic 

%^zb. $>&\,mm?mizttLxi>%.!&L%^z 

b. ) **f«*«SI4tv^ 

[0103] iEm<?)Mmmzi3-& L\m®b lxh. - 

/l^s vn'^v-'^A, SIS. #3^. &tfJb!B 

[0104] nmnrnmrnzttt u^mt t-cii. 

a. sis. stxiistfpco 
-ai3Ltc7)ig^jg*>w^ix-i. . mntiwjmfib lx 

[0105] («Mc7««i: ^it)*^BflO-<X«Mc7)fl: 
*W=5r»«i: LT(i. Witf , m^m. HWiB. lS*«c 
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4>Tt, x^m yjmnmmcomm^. n.mbiEm<Dffl 

[0106] OTT'te, 126 . 07 *#SBLT . 

HBSttcowt i 0 iW9HBKafr?T 5.06 fctVJI 
iSf» (rMy#) ««ic7)»r®0T-$>O. 127 tiX/^ 

[0 1 07] 06. 07fci>WC. 3 0 1£40 1 14S 
®. 3 0 3i:4 0 8{;iiESi. 3 0 5^405^81^ 

(Jiffi^-yT) , 3 0 6i:4 0 6«jE«iffi? (iEfli 
S) . 30 7t4 0 7li^^- 9 ■ 3 10t 

4 10 tetfX^r -/h. 4 0 0 4 0 4 fil 

®Mt#. 4 1 1 a i 2«msu-b\ 4 1 

3 liiEffi U - H , 4 14 h . 

[ 0 1 0 8 ] 126 (C^-riHTS ( =M ^M) <0-&«*l!< 

t-te. jE«tm* (&w»m) zfstaEm3 0 3bnm 
tmm {.man > £<t;c.*:ji«s3 0 1 #ji«sr< t i>w. 
ffi&zffi$Ltt'iu-f 3 0 7 $jYLxmmztix& 

0 . dcO««^iEffiiS?i: LTOIE*i&3 0 6rt£IE 

OgfcfrlCtetfX^r >y h3 1 0**Ii«$*VC^£. 
[ 0 1 0 9 ] 127 K^-TX/X-f 5/^P31SiMc7)Z:<X«?fi 
-C(i. IE^m«s4 0 4±^^$^jE@ (vS^M) 
1403 2rWr?>iEffi4 0 8 1 . a®m«*4 0 0 ±{c: 
JB«S*lfcaa («!RJ«) 1401 *WLfcfl«4 0 2 
4-3r< i: 075; 

Mltv>S. SKP3®tt«jt^»Sf**^ lEWSFFb 
UTOIEffi^4 0 6t*]^JR^$ixTV^. Sf£E 

s&4 o 6comn^mutnmm=Fb lx<dm.&*v -v 
74 0 5fimfbtix&K>. n®&\*wm<r>®fri,zt5^ 
xxxtrv h4 1 ofimsztix^z. nm^mmcom 
memmmtimwiA 1 1 ^-ftLxmm^^-yymbm 

T&*vtvv&. IEffi4 08fc:oVvt(i:iEffiy — K4 1 3 
&-ftlXlEmi4 0 6tC^MSixTV^ . Xftfil4 0 2 
fcoVvete£«y-h*4 1.2 S^LTHS**? 7*4 0 

ff$-ps-rs^<o^#4 i4nmi?e>tix^&. 

[0110] wiftLtz X 0 tflS3 0 1 <08HWIJ1, JE 

®3 o 3<r>wmm. msi4 o 2coys%««4 o i . ie 

Si4 0 8<7)*S*R/f4 0 3l;:. Mj* L?t i 53: 1 ) ~~ 

■1 



Xtt ( b ) , J; ->Ttt«S ( a ) Ktf ( b ) 

[0111] JTTm. H6^7fc*Lfc«ifttf>«* 

(1) ftfii(30 l,4 0 2)i:j£^b*:jEffi(3 0 6.4 0 
8)<7>Hfc:. (307,407) £&X/C. JEffi 
ffi(3 0 6 £*:(44 0 6) tc«*i£tr . 

(2) «#?#£&ALrt:f&. mffi^-v 7/(3 0 5^3: 
405)t^7K3 10< 4 10)£«*:fcTi. 

(3) ±IS(2) £. 3&»t»*ii:fc:J:-3T. TOi^ 

[0113] ±M<7)i. o%-<xmm*ffii&.-tz>vmw\- 
(Dmnz^uxmm-th. 

[0 114] ^{i. mflitlEfii 

2r^-r^^t.S>-5». -fe/^-^tt. y^A-<f :+>"#* 

tf. ^7X. tfVT'viVi'yfmox.j-isyKb'otfV 

ti®m? < )vj» i>mmx-z s . t^ffljts: 
imx'h &y>y mmm y<>uj». xa . *mre*> & # 

[0115] (W3?«) *IMg(oriXiKitc4ittS«IW 

a) *co& t^mx-m^ ^zum. 
(2)®mizmMLtzmi&b Lxm^&jjm* 
®mmizxv^-%b^7Mm*mKthc\b izx 

[0116] ^^«P«$r?S*>t^«» 

[0117] W&MV>mW£lt. 25CiZ&\1r&&b t 
•C. »*t<{i:lxlO-3s/caUUi. iO^^KIiSXl 

[0118] fmwm&tfv ^h-xtbh u 

«t"Ctt, m^Si: tT{4. Wxif. H 2 S0 4 . HC1. HN0 3 
=5ri:^®S. yf-^A^jfy (Li + ) b)VAX®L4Jty (B 
F 4 ~ . PF 6 - . AsF 6 - . CIO4- . CF3SO3- . BPh 4 - (Ph: 
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[0119] mmncommt txit. mm*, r-t h- 

f07?hy, ^^fV5>. X/U*7>\ — hO^^ 

/y, nut-**?, tg<ft*x*'j/K 
Mkx>v7v>v. x\t. zti^m&mz&mx'zz. 

[0120] ±ffi?§«E<i. 0U<£ . vSttr^s^-. 

[0121] 2*ms?&cy>i§&£i»±?-sto6fc. mm 

y^t>f -ifJh-;W3-;K ^UT^U/WT 
[0 12 2] (^^N->y^y^)^X^r>y M3 1 0,4 1 

siab, xvx)v?*vmm, &m=fj±tf$imx'%&. m. 
mcomaimtvxii. mebmKvxoizm&s-y* 
yrzm^fz r*»u&j imtzt>. ^=7x$m. mm 
m, mm. *mmmt'<Djjmtfm^t>ti&. £*x 0 

l<7MWffi.<?>tt®bLXlt. *B#«WII§«f«Mr9$ 

[0123] Wft^JM&tt, «ift<0IE«&<3 

0 6, 4 0 6). StXmfii^-vyr(3 0 5,4 0 5)*^ 

>y HXrV-W-xS. x-y^vk* >y=Jf89«2:i: 
[0 124] 06T'«:IEffifi&(3 0 6)#. 07T1iIfii 

&(4 08)^*mm^'>^v^ (y-x) zmtzx^zK 

±Mi<ox^yuxx^—;u^Kfti,^, fZtzL. IE 

[0125] {f&m v^&zMmiz^ mm<r> 



TV^„ H7t;:{il2^£ftTVv5:v^\ ^ck^bLX 
[0 126] 

[0127] . *«WO'Jf">A-JWKfifc:fe»t* 

^i!ft«a***ufc«§*itoiiw*i6t=ov>T, rasss 

ii/tvg^-9-yr;UOX|8[Hlt)f T a 7 r -f Mz X h ffpfffi 
f5r»:i8~l 1&«KI/CKW*. 08-1 

StW&K/l'fcwU 9US ( c P s ) ttfcifcLTV**. 
[0128] (ggifcft 1 ) *SHLx>y tr/UbTmikV* 
»7A£. x.y^tUf-^AcO^JtJ^l : lfc^Si 

atcw*. %-a&ufc». 7 5ox:-c2oi$si^# 

d<OX.y^r;H!Uf->A{iX|SlHlM^W (Cu-Ka) 
&MRJ: 0 . A#fifc«HOT*l&iMmr*4 £ b tfbfr 
o^(@8 (a)) . !f-5!CeK**WBJ: 
0 , Cl(7)x y f7AOf^fgli 1 3wmt 

mZZ<7)--y ^r;H? »J ^- ^ A (C^fe^S 1 
mx -y ^;W^#(CiI-^t^icO^O^T . ±taiS|«OX 
tg®$f#t>T&*f->*:(08 (b)) . ^C7)i^m«fc0--y^ 
U A i: x >y ■yMzj§&-? h%r*<r>\Z—9 tfW& 

[0129] iieSa^^x^y^gtUf-^A 
5 0wt%i:X.y^;W5 0wt%$rjaLl^-;W5;^g| 
(®So^£4 c m) «*»(cjnifca, l 5 Girfri Xolz 
gg«J^-^cO[lI^S: 3 7 0 0 r pmtClS^L. Kgl 
5mmi7)Xfy^^- ;P5rffl^ N lB$raX(±2^^< 

^x^j/^-f^-f y^siatLfc. »£>*ifc*mt=o 

V^TilBtlSIWtcX^IlIJff^W?:^^^* (08 
(c), (d)).^x.(f. (0 03) ®c0f-^ (2 

mxm&k*mm<?xmifi\ s 5 o c P s/^x-h^-tz 

•CiOOOcps/gC^L (08 (c)/il 
±«^SJi*B&) . Mfcli«[Sl^^x^^^^f -f y 

rumtfiob \z-?mn^&tzfrximmiL%.b* 

(08 (d) ) . flP*>, ^©^^SWtc^kLTV^ 
S tco-Cfe^d b . H(^I^ra$r^< 0 . SC>73 
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[0130] iiLt^mX 0 . *%tty<Djj&X''&tzWm 
JfCtt , UK- -y ^/H8 'Jf ^;l^JS £ 

Lfc«ja*> it&)k < 5 L OTS) S-t 

t 0 1 3 1 ] ±j*LfcWC»6*lfci§«J* (--y^WS! 
y A ^ </ ^£ 2 l$fEI3l-£/08 ( d ) {c*cf r 
D7 r -f/V) tf#MMKfc<0J!tev**3 & fcX«/Jvft«a 

SStRStjaBSW^HWf (RHEED) »w» 
HU 0 . IMcO- -y ^/H? 'JfWfc--/ ^£ 1 8*13 

2 t t&fef>Wt'*f -yW\u->*9 - ytf 

C0132] mik&ntfmzftfimfc-t&oiz-fsttmz 

«H8T* *<0t=*t LT . ffl««CHlc»a«*fflv%Ti»&. 

9 umz\&mmnx'm?fflkimmt)%nft*m lx v » 

[0133] lOj; o fefltefuteWB-CHU ftJWMfcS 

[0 134] JJE^^f^^^-ff-f f^L 
tzWO- -y y f"? A * X MAM Litis** - >y 

^/U8 y f"7 -y y-M-IS^W V £7) 

[0135] (mmm2 > items' i »-7|;kw 
••/ -yjum y a sowt^trtti/ -^20 

wt%5:i6Li.4<-/U5;^T'ig-^&fi : -5^. il^fefri: 
LTUu W)Eg4cm, Ware-^EHSBc^ 5 
OOrpmKI^U Ugl 5mm<?5^.-fVlx-X^— ;W 
SrfflVK lB$|g<D*;$:;;$/k/54T4 V^fc Lfc. J* 

ii-ivw?* ¥ < yrmmikntt^z-o^xmrn 

, ( a ) , ( b ) ) . . ( 0 0 3 ) fflt (10 4) 

ua-jM^-rf <r >7mw-9%mt ( (oo 

3) B> (104) M) 1.5 (09 (a) ) KMLT2.8 

09(b))t. (003) mw-? 

o fc. ifc , (10 4) ffiO^MTOtfiKftt 0 s ^fBlO 
fcH*tc-r-y <«r->TV>te^ 



^-^7^7^ y^tciO. gsUDLtT-tef-l^:/ 
9 y 7 t-eB-r b-? LT v^fc (12 9 

( a ) /h -y hmco&ft mmm3) > . 

[0 136] (50tW3) UMta^hfclttlfty^A 

8 5 OXTCaWtLfc. ZZX^htitz^^lV bg?y 

WWM'S 1 5 m m ( l^— f-5$&g# 

^sii^nm ) tz%&£ o izwn l t . £ <?>3 h m y 

^-^AtcT^^gS m^^AS: 5 0 w t %ma 
Lti^iz-o^X. iSS.4<-;U5>'K^§sC0it@2 3 c 
m)T'^KH]«K^ 2 0 0 r P m{C|^ L . M^ffl 0 *» 

^>iR!fS*T*^i.-c^^-*/^9^ -r -f >ym&mk 
n&ttmiz^uxmmm 1 isi«tcxisiHii»f*«f £1?-? 
t. ^Miio (b) . ( C ) iz^LK. ta. 

Izm^ttJt/UhWiV f/A#»«5XS7a y r -i 
m^iZ^jkLt: (010(a)). 
[ 0 1 3 7 ] m 1 0T'«. 3te 1 ■«SJ»T*-Ct:3^^ 
hKyf-^AOf-^^'^LTV^. -«rfct>ttJB« 
(Oa^UbWlV+VJ* (Ml 0 (a) , (b))ti^<^ 
^/Pi?'9-fx^^jy"tcJ:oT^«^'fkL^^i:* { 
b*>o^ (010(c)). L^Lt^4»-C3I^L^ 

+?-*7j±tmiW~? yiz^tvx^z z t l*>*^ 

fc. L^oTCin^-eoitvSiHilWi: LTfflV^^Cfc 

[0138] (HjfcflH) -m^y^ytmmv^ 

ASr-^y^^fcyf-^A^yPitT'l : l^^rSiatc 

^^zmvm^x'^mtt&i 3um ( u—r-jm 
Bzwnmyzmw ) t^r s «t 3 l t . c c^v >?y> 

Styf-^AtZ^J^F^Sl MmOT^S-^ASr 5 0w 
t%^JDL^f*. iEi.^-^5;K^SIcOii:@2 3 cm) 
"C&&0&8C1 5 0 r pmKt&gL. il^fgl (^77- 

^;^9-f x-f yy^m ofrt*2B$m&X'$£Zx**; 
^ y^wmcottmiz^xmmm 1 tn«^xiiiii«fic 

i*IHB*ff->fe. JS*5:01 1 (b) . (c). 

(d) iz^ttz. mmzm^t^y^fywj^^mA 

OXIgro VtA ^^##tc^Lt (01 1(a)). 
[ 0 1 3 9 ] 0 1 1 *>feti. li^- 1 BSfgt- (lll)ffi 

tcjifE-rs i9- #3a<ob--^^sit*s^:S!.<^r& 

ZktWtli^ (01 1 (c) ) , W,z\^U^W<i 
htv-9 ^7)^3& ^ o^i^M^^#a«^b& ^ Ji^•Cv ^ h z t 
tftofr~>iz (01 1 (d) ) . 
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coi40] ±m<r>mmm i — a x-cna&gk <t o . *%?n 

^x^mm^mw. n^m^^L^m^ 
[oi4i] ( mmm 5 ) ^m-m 5 u mwMs 

( Mb b b ^-»M X 1 7 0 0 A^Mo a H« ) t ¥ i ^ 
mcoaia*^ 2 0 w t 5 )V<F>®%k 

m$s<VW3i 2 3 c m) iptzm L . &<KHJlKtSc 3 0 0 r p 

nUctSSU ii^-B*igo^<i>2B$ra^-c'^^-c^^-^ 
rmmmvmmz^x'mmx bmmizxmmvrtt 

Wft~>KbZh. (002) BlcffliS-tSXi&EiJft 

[0142] mz*mx?>o fyj»-&.mm<ommmiz 
^xwmtz. 

[0143] (mmm6)*mxit. 06 tz^vtzmmm 

[oi 443 iMTTti^ 06 *#sii/t . mm<r>&m®. 
ymv&w&mt. nm<vmx-±xiz^xffl i n-$-&. 

[0145] (l)IEfiB03<Of^SS#)il 
*S-ft--y^, jMWfcrfOUK JUflMWfcy*-** 
0.4:O.l:0.5OT^ltca*t!ta» S^#H^ 
«mrrt-CWCT'2 0^l»3iaB|fC. 

y svp h ^ -y ir>i>mimzm& Ltz . ztii xmmmm. 

X'^LtzbZb, ¥«©i0.17T\ ttA?lMX<;*6 
8 0A-C&-5*:. 9 t -3$L&ftim%£iUi: 
m^XMfcLtc^titF&lil 2umX'$>-?tz. 
[0 146] i^fcCKO'Jf-^A-ny^uh— -y^;Hl^t; 
$Jj9 0 w t %t zf-mZff-feZ m m<r>T)V S 5 w t 

%. T-bfl/^'/^SwtJiS:^ 04. 5K*-?18 
it*>£»«&S0)E@ 10cm) fWcAfU -I £)£f§tf># 

H^'^vStt^fflmt^S <t a izTfr-dyrtxx-x-iz L 
tz. 1 5G*<jD^^ckatSia-C'^SgIU^5 

20rpm > ig-S-B^fg (XJtf— #/!^947*4 Vf&i 
a) 2^S. «*(104, 204 ) ^fUfyU 

-^;u^7-( t < yrmm&wtfmzmmm 1 t pat 

tcx^miff (Cu-K«) X'ftVxLJzbZZ. 

^&izmm-&y<WTvyT4>vttLx\vzi><7>tf. 

mil* 1 9- -ftiScO (003) fflcOf-^ti^-b. ffi 
Zbtftefr^fz. Zcr>E£(D¥mmi0.65X\ ma,?^ 



X\Z1 5 0 AX' fo-rtz. ttz, XB'hftWtlLmtZm^ 

[0147] m^x . ±iEtm«Lfcy 

ftmvxiEWos^imLtz. 
[ 0 1 4 s ] (2) n.m3oi^>mmm 
fumwe. ttx 5 um c7)^mm^ 9 5 w t 

;yto u h >mmwzm}\m-&LX'<.-x hmzttz. 
zn^-x h zmm±.izwim® LT^-^vmsBoi 

[0149] (3)«JS?S307^^¥)iI 
+#fc*#£6£s* t^xf-uy*-^- h (EC) i: 
^-;^-^^-b(DMC)i:^. ^»il^t^?^S:MS 

$:lM(mol/l)^)SL^t,<7)S-«^gi: LTfflV^. 
[0 150] (4)-fe^N'l^-^307 

[015 1] (5)««>c7)ffl^3i:T 
IEAB03 i: miB01<OSfc®»?SS:«?g t7t-b/^V-^30 

[0152] iJ^fc. ^UroepyScOi^^N'-y^ 

vv7305Zfrmt. ^Lls^XV^^-i^^iim 
Ltz. 

[0153] {mmm7 ) mmme^w&nmmm 
\za \^x®m~?z> vi-vj*- nt*.)v h-—v dnvmutta 

70wt%tf^gl/i«O-7t/P30wt%5r, 
04, 5(^-T^S(^tl^iS@l 0 c mmcAfU 
cOgScoUH^^JStt^H^t^S i d (,ZT>l>l>tf 
AX'X-tzLtz. Z<0&, 04. 5^-r^j@co^B&ffl 

v \ 1 5 g*»^ x o izm&x'&mmmi 5 2 0 r P 

m,|E*( 104. 2 0 4) coWKfcX^V 

x*fj—i])W7 4 : T<(yy*$m.\,tz. zzx\ mm 
met mmcojrmx'x x—x^yyj'rjyf'tzxym. 

*$tfci*-£ (o^~i 20*) , m&mffi<r>m&h&tt 
fMz^yxmm 1 i: mrn.izx.mmvx ( c u - k « ) t 

^•^o^-oi^offi^ 1 0 ot l. fe-smmo-frnmco 
mzm-&&m&#fffiX'<DWX'Mmt^fz. 

[0 154] 

1111 ] 
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0# 


100 


30 ft 


35 


60 # 


15 


90 ft 


3 


120 ft 


- (* : ®tfr%i&<Dmmiz t) 



[0 15 5] miO^a^Sfc^-tfrt^/^ 

[0156] <3dra8)3SM^6<Oj|«i=ft;lTJaTO 

[0157] mmm 6 T'fflV ^T^K^g 5 ;u mc^£S 
HTp v 9 5wt%tf»g 1 m£7)^* 5 w t % 
£\ iSM^-;P5^§S(^f|cOl:S2 3cm)4'fcA 

3yfiXT?>-tz Ltz . -e<of£. 7 5 G*»#>& i d tC^S 
0iKi8c4 0 0 r p nu M&tifffl (XA-lDV??^ 7 < 
>mm) 2^H. Sgl 2mmcOXT->'PXcO^-;l' 

*;^5^ff-* yrmmffi&vttmzmmm 1 nat^x 

[0 158] i^*-^/7^f-< v71k<7Mf\* 

[0159] (HSfeWl9)IISfe^6^)IES^^'COT«0 

[0 1 6 0] rg-fcvytfVtfiSBty^ASr. 1:1 

2 3 c mJ+tCAil^.' £*>HL Z\<?>®$scr)BW$. 
iitSW&tlzLtz. tcom. 1 1 lG*>a>&J:o(c& 
«S480rpm, it@ 1 OmmCOiS/Ua— Ttf— 

f&O^**m<0iajK{±i&3 0 O^C^LTi* 1 ^ j&I>7J 



[0161] tucjtMr?*?* vymmkemm* 
mmiimmzxvmmzkriftifthtztzb. 

Bche r re rcD:££fflVvC*aiL*:i: 1 8 0 

<7)%l?&5 5 o ktit^x^^WM/.X'^^t 

[oi62] c\nv^j±-^>rf>mmz&M&yii 
«fcjBv\ T^vvryv-rsvftxzmai'tzik. 
z\tiwmm&mtmm\,z\^xiEm*?mi-iz. 
x. znmmzm^xmmmekmnizLxvfyj*- 
tttrnzftmLtz. 

[oi63] mmmi o)mmm6cviEmiztf.z-xv.T 
^rnxftMLfziEmzm^fz. 
[o 1 64] mmeximLfz. f»iSfgi2^B 

<7)V1-*?A.-3J<tl>h — 'y'!r)l<mVto9 5wt%L 7* 

(^fsOttg 2 3cm) #fcA*U c\<r>^cr>mm%if^ 
aHHJHJUtc* 4 J: d lZTfrdrytfxx-*tz Liz. 
{ft. 2 0 G*>6»* J: 3 fc&tg@!igffc£ 2 0 0 r P mfcfS 
5tU SSI 5mmi0r;I^S^— ^S-fflVK 

yjjT-orzmti&itz. x*-ii)V7j4 ; T4vy 
mtm^^m^mmm 1 mmizx&mimwx'ftm l 

wur^Jt tcT)*^ 0yi.{f 1 9* tti&co (oo3)ffi» 

f-^^ailg^^L.. «fc4 4* tt&<7) (104) 
ffic7)t-^^«iti(i (003) H^%^W±(Cti7s 
U (0 03) / (104) Of-^Jt*^^- 

ttJWfciSWtLfcii:***)**^^. Z<?>mco (104) 
B<0^rfffi4a«i0. 55TS> -3 tz . 
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[0165] Z<F> V *f-*7J±- a;*;Uh=- ir)Vmtffa* 
tz. OT, ZtibnJE&*m»&Zb&JMimifcM6b 

mmiz lx y a -<xnmzim itz . 
[oi66] mmm 1 1 )His«6<ojESfc:«iTJ3iT 

[0167] i-TZlMb^^^fcWKy 
ifrCl : 1 Til-S-flL 8 0 0*CC1 0^®. *£U?ffl^ 
tfTOWPrtTi&ft LT U ~?ytfymWte*&tz . 

[0 168] &££<oy?-^v:x;#y®Ht!|$!|9 0wt 
¥*»a^@2/zin<7)T^5-'7A^*l 0wt% 
Sr. 5B4jK-^$n^0«HS(»»^)lIffi4cm)4>*cA 

^ytfXX'frtzLtz. -?-cof^. 1 OGa^SidKlBKl 
^^ES6i5:$r2 6 00rpm^^L. iSSl 5m 

^-f^-O^ra) 2B#^^-^;^7^7 J 'f V^Sr 

[0169] ^^-^^^ff-f >7mtmt£(ott¥A 
-ijfrfvtfi yymmwui^-y^-^^^t 
a>\ wiiri 9- ftsso (in) m<ov-?<&m® 

tfifrkL. <ftt,Z44' ftificD (4 0 0) m<r>\Z—7 
mmdfi (111) iIM>*£J2Lhfc*ft*:U 4fc. (40 
o)/(iii) cof-^Jt3t>^^-^;^7-f T-'-f ^ 

6*HH«&&^#£fcjWb*o:fc. 2*:, Scher 
r e r<^SffiV*T*ffitfctt«8fiPSttl 9 0AT\ 
^A*^ 4 V* r SaW»4>4 6 0 AWfc^T^ 

jWMbra&x/?* £ t w*>fr^tz . 

[ 0 1 7 0 ] Z<7) y ^"7A- rmvw h- •/ trjuwutrnz 

[0171] (IBtH l 2)HJt«6<o**fc:«i'rBlT 
[0172] SdtW6TfflVvfc, TOtt?a5 jusO^ 

SaacRSttJIHWWcar* J: 3 izTfr^ytfATfrtz t 
fc. -fctfjft, 04, 5^-r^BSrfflV^ 3 0G£>*>£ 
J: 3 teg&T'&f6[I]<i6iS:7 30r P m. *S£l$ia ( 

-^y^-fT-r v^tsrd 3 israrc, 1^(104, 

2 04) ^ftftXf >-PX£#§VvC. tfi—ijlVy? 

m&cowmzmmm 1 isj«h~ xamtttc * 0 w$ vtz t 



zh. tij-ijfrr^A^ivrmmttizfihfd-zsm 

*>*»->fc. XMSWrtr-^MifcUfc*, ¥ML ISA 

£ k *<T'# tz . 
[0173] £<D#-tf VWi&m^MtKfflVK Hid 

fflv^ft £ t wuimmm e t mmiz lx v^^-am 
mumttz. 

[0174] mmmi 3)10101 6 *>*®cft*TiaT 
co&mx'ftm Ltznmzm^tz. 

[0175] ¥*W£PS 1 0 u m<3|* AttaMffi3fc9 7 

(^IsCOiSS 2 3cm)* IZXtl. £ <7)®&<7)& 
H^*^«14#H^t- ; 5rS i o IzTiVzfytfxx-fi-iz L 
iz. %<rM. 2 0 Gfrfrt J: d lZ&$K®m$H& 2 0 0 r 
pm£|£5£U it@l 5mm(0Xf>^^-;PS:ffl 

J)-Ji)V?7 4T ! 4yy$:9mLtz. tti-iDVyj* 

74 yrmwm&cDttmzmmm 1 HaMcxwgjftc j: 

*)#ViLtzbZ*>. (200) S^fflS-f-Str-?*^ 
^-L. ¥fiiiI®40.49-Cs ^ B B 8^-9--fX<42 50A 

[0176] -eof^. ^^-^;p^7-f yf^ y7%k<r> 
ttmzm^ztiimimmmeb mmz Lxn.mam 
Liz. n^x. cwfLmzm^z-bMYtemmmeb 
mmz vx y a - <mM*ttm ljz . 

[0177] (HifiW 1 4)IIJfiW6£7)mffitC«xTOT 
[0178] ^m^g 5 ^ mC0MB B Httc0S«S*9 0 

ES2 3cm)*tcAix, £<0^HO#H^*q^vS1t# 

5 G*>*>!> J: o fc^EWKRS- 3 0 0 r p mtCiS^L. 
jggl 0mm^fy^-;^ffll\ (^ 
A-#)\,7'?47 : 4 yftiffSl) ItimX'tfl-tDV?*? 

j^riyyzzmLtz. tx-tDvy^j ? 4 y?mk 
<?>tt$\*nmm 1 mmizxmmttzx o-frm uz b £ 

[0179] ^<r>\k. tij—tiivy^A y? 4 y 
&®&m^zti)mte2mm6 b mmiz Lxnmzim 
Ltz. m^x. zconmzm^&zbwutgfomib 
mmizvx v^j»-#mmzttmLtz. 

[oi80] (nsfefiaj 1 5)mmM6<7)sEmzKtxv.T 
cr&mxftgkLtziEmzm^iz. 

[0181] mmmx-imLtz. ^mtL^mi 2»m 

JU$jW®&m$*<DW&2 3cm)>pt l ZAtL. £CD^Ss 
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commm^^mmmz^h x a izr^ytfAX-*- 

K Ltz . ZvXk. 4 5 Gfrfrh J; 3 (c&iREteifc* 3 0 
OrpmCli&tU SSI Omm<7)X7-yUXtf— )Vt: 

yyA^ri y^mm.<rMfA^\^%m\ 1 fc H«fc 

Wifico (003) BOt-?^¥«1f**il*U #(C4 
4' #5fi<7) (10 4) ffi(Dt'-7CD¥m®W (003) 
H«*&J2Lttefll*U, ( 0 0 3 ) / ( 1 0 4 ) 

< (10 4) B<7)¥WH<j:0. 5TC, SSI^ 

[0 182] 13 LTW&ftfcyf-^-a'W'b--)' 

w t % Ltzik. ztm?mmmm 6 1 mmiz lx 
wttimLt:. m^xznjEmzm^&ztwum 
mm6 fcH«tLTu^A-<jcwt*fa!Lfc. 
[0183] (ggfcft 1 6)5a»«6oft«fc:«iTJa > T 

[0184] mmmex-m^tz^m.^s umco^m 

J;ofcT/l^y#XtN**:L*:,, 1 1 

•Sid ^KBI£^4 80rpra. Hfl 1 0 mnuOs^ 

3^7^-Wffli\ il^o (^^-*;i'/7-{f^ 

tz. **-A)v?74?4y7mm\ik<nttmz^% 
mm tmw<zx®®&x\ l z£*)ftttLtztz*>. 
ijivy^^^i yymmmizM,t>tiK6im<Dv-7im 
mmmmxmik l , &ak*> «HHt«efl: Lfc i 

[0185] i^-#^femKsiwrfc:fflv\ ussct 

<4HS6^I 6 -CMK Lfc 'Jf-^A- h ^ >y ir/m-ffc 

m^mtmmekmmtzLximL^iEm^m^ 
6 1 lt y f"7 2*-<xnmim lk. 

[0186] (HSIflj 1 7 )HJfe0l 6 Tf^!S! L^¥%©-? 
& 1 2 /im<0 U A - h — -y ^VPgHMfc 9 0 w 
t %tf%tfg 1 audOT^S -»7A 5 w t T 
tfl/y77 <y 7 5 w t %SriELl^-^ 5;WMS»<« 
^£7)iS@2 3cm)ff»{CAtl. £a$SOgia$WeF8| 

ft. IHS[0H600rpiii, M"3-B$|g 

y^^cf^y^mm) oa»&5i$isL x-frcomn (* 



;p) *HJ«£ ( 5~i 5xii) 3&fi*-;P$;uo;&tt 
yymm\k<mmz-r>wxmMm 1 1 pate 

XttElffifcJ:9#WU*«o*6li«£iHlU **«o*m 
<o¥ffi(|g( (003)®) fcttJtF^-f X£**>fc. 

[0187] ssk:.* # —hdwz ^f-f yrmmkott 

wcjEWcB v * £ i t fePMiXHM 6 R«tc L 

[0 188] <lt«Ml)*fif!"Ctt, #E*W6TW«W: 
¥*&fi£FS 1 2 >u mOlSAttO y f"7 A - 3>»n';U h-y 
"rivmm 9 0 w t % s T^fii^S 2 m<^T;U 5 ->7 
A5wt%> T-fef-l^^T'^-y^ 5wt%£it-£L*:4> 
<0tC^LT (Clil$:9 5wt%t LT) ^U7-y-fbt*'; 

LT^-Xh^lfc. FS:, T;l^5-i7A?S 

±ci^i ttdk. mxix-WE^te txiEmz mi 
l^. z(r>mmzm^zz\tzm^xmt&M6 tmmz 
lx vi-vj±-<xmmzimLfz. 
[oi89] at$m2)*mxiz. mrnmex-vmLti 
^s^s 1 2 u mcD&fi&n y a - =JA^ 

^Mft«l9 5wt%, 7Wy757?5wt%J 
S-&LJt*>c0^LT (Cix£9 5wt%i t"C ) . ^ 
'J 7 -y-fLb' y ^7-'^«)5wt%5:Sni . N-^^;Ub°a y H V 
^izmim^LX^.-Xh^tz. ZCO^-xh^. T 

j\s-z-v<um±izw?tfi&&Ltz&. 150-cTmE^^t 

^J6 i: PflUc LT y f"7A-»«MSr#»! t^i. 
[0190] UtmM3)*MTii. H5fi0!l4OjE«iOp 

^HfCS-^Lfc^. tt#X°®f&. ^»L^«^9 5 
wt%C T-b^-V-^T'^-y^Swt^^SrJn^. >IfL(C 
MLX (Z\tl*9 5wt%tU) ^y^-y-feb'y^x 
>-5wt%^jDXt, N-^f-rt'tfoy h'^tftC^JltlS 

Mt/i. C10lffi$:fflV%|,^i:Sr^UTII*fe^l6i:|p| 
[0191] (lt®m4)*mX'li. f^Efgl 5 um 

co&a&to y f"7 a - v y^yK-ft^ 9 0wt%tT% 

!4^fl2//m<7)ryU5- r 7A 1 0 w t % Sr?Ma" L •! 
«UT (-^Sr9 5wt%tlt) ^^'yftb'y-f 
>-5wt%^iDiT. N-^f/H^oy H»f(C^!lll£l 
-^•LT^-^bSriS^t. Z\<7y<-AhZ. r^s-»7 
AfS±^M^«L^f*, 150°CT-«E^LTjE«i5r 

iwLfc. z<7>jEm£m^z>z\b*m^xmi&M6tm 
mz lx y ^-^Ar»:«msrf^ Lfc. 

[0192] (Jt WJ 5 ) #»Ctt . 6 com«i«0P 
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fc*JLT (Ztl* 95wt%tU) . *fU7-/-ft:b*- 
U -r > 5wt%$rJD^.N-^ f/l-fn y K yWzmirU 
^-LT^-XbfcfBSSL. ^c7)^.-Xh5r, TVUS-^ 

rmLtz. znnmzm^&ztzm^xmmmetm 
miz lx y j*-<mm£vm l*„ 

[0 193] (J±ffi^6):WCt;L 6 tf>mffi«f8 

KT-ffl V 5 ;u mtfO^^ttO^lira 1 9 7 w 

LtzhcMzttLX (ZtlZ9 5wt%fc L"C) , 
•/•ft.t'^ yf>5wt %£in;cT N f-;PtrD y F y 
4»«-iti- L^-X hSrlSSSL. USSPJ 6 fc |5jfit(= L 

rm«i$rf^t7t. zvnmzm^&zbzm^xmm 
met mmz lt y i-v2*-<mmzftm l* . 
[oi94] umm7 )*mx'it. mrnm 1 3<r>nm<r> 
mmxm^rcw-^m.^ 1 o urtot£n&<omm*.9 1 

wt%t^7fiyy57? 3wt%£if|-n-L£:i><0fc 
*fLT (uM9 5wt%i LT) . ^'J^ y-fbt'U- 
7 ? >-5wt%2:JnxTN-^^;!/b-ny h'y+^JDii 
-£LT^.-Xh5rfffig!L. -ico^-XhSrfflVvc. 

m6bmm<,zLxfm%ftmLtz. zconrnzm^zz 
t zm^x^mm e t mmiz lt v fvAi^tis^ 

[0195] (Jt&0«8)#{ajT-li. ISSIIWI 1 4TJHV«S 

s 5 n<7)m&n<omm* 9 0 w t % t r-t 

w t % L *> OC*t LT. iKU 7 -y -fkb* D V 
5wt%$rJPi.TN-^f-^b-oU H V t mz^-X h 

srp«L. z<ry<-xhzm^xmmm6 tmnizLx 
nmamLtz. zon&zRi^&ztzm^xmt 
6bmmizLxv^^-<xmmamLti. . 



[0196] ( jts^j 9 ) mrnm e tibv ^t^wf® 

5 tim<?&&mS&ttiLX (Zti$:9 5wt%i L 
T) . ;*y:? Wfct'^y^y$5wt%£flD*.. N ~-* 
^b-o»J b'y^t^jD. ifl£LT^-xhSr#*:. £ 
^-xhfc^±tc£s/fl6ttL;fcSL 15 0'CTME 

9aftUTas*f«Lfc. ^mss-jH^wk mm 
met mmz lx v & *?j»-<mmamLtc . 

[0197] ±3$ Lfz J: o tzMivfc V f"7i» ~&Mm 

mm.m6 % 8~i6. 17) o&mmmzftitz. e 
sttttttM ?)mmz&^xnt>ti&. mm 

[ 0 1 9 8 ] 1M ^i^^tttt. jESS*»*»6fh 

jtsft&m^s^s^LT. icm&mm<r>me> 

9)Vb L*r. WbOffiSCmfflaZ. 4t4-«XSSHJ-l 

svtcRjgw;. itr-f ?>vE<&Fsmmmt. i-»m? 
)\>®n®f\,z&\ j !him&\ 0 o%{^fcjsc«x*f 

[ 0 1 9 9 ] ^2(±. =g-ifclRCTCc»t^llS60iJ6 . 8. 

10. 11. 1 5x^mtrcVi-^^~<mm<r>^mm 

mizH->X£bit>fzl><?>X'h&. fzfiL. *TA?)V%& 

&it8$iJtfHI£ 1 • Oi:LTMtS-ft;LT!a®Lfe. 
[0200] 
[*I2J 
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1.21 
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0.8 




1.32 


2.5 


0.7 


M/mio/lkXM2 


1.19 


2.1 


0.55 




1.11 


1.7 


0.6 




1.16 


1.5 


0.9 



[0201] ±k^2<7)^* i 0 , m&mnmmzx* 
~*)vy?A^< >y*mi&LX3tghMtt.LfzmAZiE 

1 1*\£>3 2%[6J±L. t^^«#i.5 0*^l 5 0 

[ 0 2 0 2 ] * fc , - >/ y)v^mmvim\t h 
*-?>#y%fcoiE®&W8tizit'<x . 1 ?>ym<Q* 



(^«ai 0 o%^znLxwmx%^i)^fz^- 
*) *^<. 2^^;uamcoiEffii:m«i^ait 
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[02 0 3] ^3(C{i. 3QtW9t**J&— JM'^-ff' ItLXTpLfz. 
< y^mX'^LtzV^^-^y^fym-it^iEmiz [0204] 

m^ximLteVj-vA-Kmmwft&z. msmzm c*3] 



m 3 









llM^B©^n£gS 




1.16 


1.4 


0.8 



[02 05] m3Xr>mhi}^Xo^ 

WMMm.x-16%. -*m ^;i^#-c4 0%r6j±$ 

2 0 C: b tfX'Z , Jt WJOM^&t Jt^T@ 

^ttcioT. {S&TLfri>^mwifri?xm8.L%im 

\$%^%fr^t:lEm&imcr>£j$.Zm§iX'?fd c\ b tfX' 



[0206] m4iznMmmsmizMLx^^~^j^ 

m&<7)&ffiBffii / z'i^x&biibtzi><7)X'fo&. mm&A 
avw ?)\^iz^x\z*mm<7)ftmin$ti%:iztt 

LXMffllLlz. 

[0207] 

[i£4] 











1.2 


1.5 




1.1 


1.3 


llffiW 1 3/Jfc«flI 7 


1.3 


1.8 


^Ste^l4/JtRM8 


1.2 


1.7 


HJfe^l6/lfcRW9 


1.15 


1.4 



^y^^f^yy^mm-hzbiz^^x. *#ui<ojt 

«^I^LTifc«§*Tl 0*>£>3 0%f&J±T#. *fc 

im ?)vm>* 3 o*>^8 o%f6j±-e# . >&mm\zm 

&Zb rfhfrifz. 
[02 09] 01 2(C HJfiCTl 7fcfc(ti>. # 

f$|S] 0 £1 . Ob-Th) . loglJ:0. 
^0.48SJyj:T'{5ia'-^^ : 5rl. £ b tfbfr^tz. Ltzifi 
^XtSmgcvrnffib LXHO. 48fl&Lta t &V^ i: 

0 . Xt)-j])V7y 4 7 4 y?3kftt/ t '?4 )V YX* 

<D££m^&£<oiifiim®m<7)imMz%}%:tf$>hz.btf 

hfritz. 

[0210] mizm 1 3\z&mm 1 1 iztsm . 

-^•^OW^Srl. Otfl>) . ^O^*J;0. ttA 
X# 2 0 0 AOTt1SB^*A J -^fc=5rS CI b W 
Ibfr^fz. Ltztf^X. &Hrf«M X<V±% $ b LTti 
2 OOAOT^t^fcA^it. ifeilrf^lM 



X***:£^i§£-Ck±fei21 2^0i(i«Die*i:I3I«. 
73474 y7aM$k1fi*>hz\bi? J TtU>~>tz. 

[0211] m_t. *mi<7>-<z'mmzmm-f&z\biz 

[ 0 2 1 2 ] =5ri3. USte^JT'ffiffl t^rlE^JS^mt' 

1Mb*. u-f"7A-/^s/^A»flsft^t. #aiEffivS^ 

tfct<0JjW.Tfc, c:ix^llS$m.tOX'^r<, Ait 
y^Afc-S^fkL-Sr^H, 'Jf-^A^^v* 

[0213] &tz. m%mizmLxi>. mmme. s~ 
i 7£xifm<r)i><?>z&mLtztf. xmiiiztuzm 

feZtl&i><7)X'%^. 
[0214] 

'j?*<bi>nm. IE®. wMtfrhimzti* vwj* 
■i * y<rmttMnK.ft z ic&mizmm Ltz v f-7A-<x 



(23) 



11-283627 



<£i>MiRZti 

t:m&zm^& ztizx^x. w^M&^t < . 

X'*h. 

[HI] (a)~(c) :*«WO*JfetCj:>3aj»a« 

CH2 ] *ftwcomsmMnzm^tzvj-v2>>-&.w& 

[03 ] ^ffiig5ri^BJ-r-2>Jt^Ht'fcS. 
[06 ] #^H^F»«?ficO|lfffi0T'fcS. 

[07 1 ^ju^.nmmmm^mmmx'hh. 

[08] ^^^/u^'f-r-f ^Aff^Xifc*^*: 
0-C&6. 

[09 ] **—1i)\'?'7A -r -f 
&t>tlh WMMCD XSHUffr 7-d 7 r 4 /I/ - h 

[01 0] **—X)V? : 74'r4l<''/3km^.z.tii%& 

hmx-foh. 

[011] *#-;M^94 5*4>'^^£5M.fc*6' 



\,z'&hti&^n<n>xfflmy°v y r 4 fr*5rct+-*— 
hmx-foz. 

[012] ^m^mmmiz^h^n^m^tm 
mmm<7)mi^m-mmx'hi>. 
[013] *3mnmm&Mf&tti$&v4Xbwm 

1 ^aia^jii^ 

2 JRHUfcat^ 
101,201 ±W 
10 2, 202 ®WS$S 

10 3, 2 03 ifrSIS*<r*y h 

1 04, 2 04 «tt 
1 0 5 #SW< 
106 

107, 108 wm^vr 

20 5 SHMMttAJf) 

206 «swis¥wtc^asttk***m 
3oi. 401 nrnfflmv. 

303, 4 03 iEffi^^ 

305, 405 nm*wy (nwffi?) 

3 06,4 06 iElift dEfiBSm 

3 07, 4 07 «8?iBtS:fly$L*:-te^U-* 

310, 410 im'tv^y? 
400 aflimm* 

4 04 iESJfcm 
4 1 1 Igitilg 

412 ft*y—K 

413 jE«U-H 
4 14 
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